A germline homozygous mutation in the base-excision repair gene NTHL1 causes adenomatous polyposis and colorectal cancer.
The genetic cause underlying the development of multiple colonic adenomas, the premalignant precursors of colorectal cancer (CRC), frequently remains unresolved in patients with adenomatous polyposis. Here we applied whole-exome sequencing to 51 individuals with multiple colonic adenomas from 48 families. In seven affected individuals from three unrelated families, we identified a homozygous germline nonsense mutation in the base-excision repair (BER) gene NTHL1. This mutation was exclusively found in a heterozygous state in controls (minor allele frequency of 0.0036; n = 2,329). All three families showed recessive inheritance of the adenomatous polyposis phenotype and progression to CRC in at least one member. All three affected women developed an endometrial malignancy or premalignancy. Genetic analysis of three carcinomas and five adenomas from different affected individuals showed a non-hypermutated profile enriched for cytosine-to-thymine transitions. We conclude that a homozygous loss-of-function germline mutation in the NTHL1 gene predisposes to a new subtype of BER-associated adenomatous polyposis and CRC.